Time-course of nigrostriatal degeneration in a progressive MPTP-lesioned macaque model of Parkinson's disease.
Parkinson's disease (PD) is characterized by a progressive loss of substantia nigra pars compacta (SNc) neurons. The onset of clinical symptoms only occurs after the degeneration has exceeded a certain threshold. In most of the current 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) nonhuman primate models, nigrostriatal lesions and the onset of PD symptoms are the result of an immediate neuronal degeneration in the SNc caused by acute injection of the toxin. In order to develop a model that more closely mimics the degeneration pattern of human PD, we eventually established a protocol that produces a progressive parkinsonian state by treating monkeys repeatedly with MPTP for 15 +/- 2 d. Mean onset of parkinsonian symptoms occurred after 13.2 d of treatment. At this time, 56.8 +/- 6.3% of tyrosine hydroxylase immunoreactive neurons and 75.2 +/- 6.2% of Nissl-stained cells remained in the SNc. Striatal dopamine transporter (DAT) binding and dopamine (DA) content decreased to 19.7 +/- 4.9% and 18.2 +/- 5.6% of untreated monkeys. Parallel 123I-PEI single-photon emission computed tomography (SPECT) imaging in living animals showed a similar decrease in striatal DAT binding. In this article, we examine how this and other chronic MPTP models fit with human pathology.